Improved efficiency of hepatic mitochondrial function in rats with cholestasis induced by an acute dose of alpha-naphthylisothiocyanate.
Cholestasis is a feature of many chronic human liver diseases. Previous studies pointed out an impairment of mitochondrial function as a cause of hepatocyte dysfunction leading to cholestatic liver injury. This study was aimed to evaluate liver mitochondrial bioenergetics of alpha-naphthylisothiocyanate-treated Wistar rats, an experimental model of cholestasis. Serum markers of liver injury and endogenous adenine nucleotides were measured. Changes in membrane potential, mitochondrial respiration, and alterations in mitochondrial permeability transition pore induction were monitored. In rats injected with alpha-naphthylisothiocyanate, liver injury with cholestasis developed within 48 h, as indicated by both serum enzyme activities and total bilirubin concentration. Liver mitochondria isolated from alpha-naphthylisothiocyanate-treated rats had a higher state 3 respiration, respiratory control ratio, ADP/O, and endogenous ATP/ADP ratio compared to controls. No change in state 4 respiration was observed. Associated with these parameters, cholestatic mitochondria exhibited an increased resistance to disruption of mitochondrial calcium homeostasis due to permeability transition pore induction. Hepatic mitochondria isolated from alpha-naphthylisothiocyanate-treated rats exhibited an improved efficiency. These data indicate that an adaptive response to resist cell death occurs during alpha-naphthylisothiocyanate-induced acute cholestasis.